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Abstract of JP9054973 

PROBLEM TO BE SOLVED: To perform a 
recording and a reproducing with a high S/N with 
respect to two kinds of thicknesses of disks even 
without making the output of a semiconductor laser 
excessively large. 

SOLUTION: A semiconductor laser having the 
wavelength of 635nm and a light receiving element 
are Incorporated In a module 1 and a semiconductor 
laser having the wavelength of 785nm and a light 
receiving element are incorporated in a module 2. 
The exit light from the module 1 is transmitted 
through a wavelength filter 3 to be made to be 
parallel beams in a collimator lens 4 and are 
transmitted through a hologram optical element 5 to 
be condensed on a disk 7 by an objective lens 6. 
The reflected light traces a reverse optical path to 
be detected by the light receiving element in the 
module 1. The exit light from the module 2 is 
reflected by the wavelength filter 3 to be made to be 
parallel beams in the collimator lens 4 and a minus 
1-st order diffracted light by a hologram optica! 
element 5 is made incident on the objective lens 6 
as a divergent light to be condensed on a disk 8. 
The reflected light traces a reverse optical path to 
be detected by the light receiving element in the 
module 2. 
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~5 5Ti^h<Dtiit>^^n^ltlW 4 6~V5 ST'^iPi" 

9, (V4 6+V4 8+V5 0) - (V4 7+V4 9 + 
V5 1) c^gi»*^e>#p5ti-, h7 5'^^l6ft-^f4<^*0'O 
3\f~M.mcX.'0 . (V52+V53) - (V54+V 

5 5) (omm^h'^hfi^o x-f';^^'«>s^ffi-§- 

J4, V4 6+V4 7+V4 8+V4 9+V5 0+V5 1 
40 (DiMWi^hnhtl^o 

( 0 0 3 1 1 la 1 2 td, :^mm(0^^-y K»g<D^igt?!l 

«, iji^<zis:p— if 6 2, *^m§g6 3 5rit5i^Lfc/N's/^ 
— v^6 4 i, i/e 4<0^|FPlJ:^ttP>ti.fc<l?ti4 

*D;?'7A3t#*^6 5. l/4jSft«6 6*»?>«fi£$ 

n-s, d^tttJi^oi/^A^^^^^e 514, mi 3(cs^-r 

so ^^nfc«ig-Cfc»). Al*3tW5*j^3tl4^-CSja$ 
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LtA^tLT^-tSiSb. l/4fe««6 6-t?ii: 

to 0 3 2] 01 4(C•(ipt^±^^^i/•7i.^^^^6 5cD 
«EgorotMiS7 0~7 3(c5>fil^ixTV>5„ <13t 

3fe^*^6 5 0®^7 O;0^e,(7D+ li!^lH]JfT*(4. 2^>*i) 
^tLfcS^tSP 7 5. 7 6 »^fi]^±Jc:*7ijK3' h 8 3 ?r 
J^^L. ffii^? OA^t©- i]5ci5ijff3¥;i4S:^*l5 8 2±jr 
h 8 7Srmi-5„ 

6 5 0^*^7 1*^?>0+ li«fe|H)i(T5tJ4. 25^#J^ttfcS 
3tgB 7 7 , 7 8 ©^«iJ|ft±(C?t;^ 5/ h 8 4 Sr?i^^ 
®«7 l;i^e>c^-l)!>:lH]t(f3tH:S^a5 8 1 ±|c:3t;^7K>jy 

5 COII*^ 7 2i}^h<D±l 2)c|HlJfT*J4. ^tt-t'HS^tgP 7 
9. 8 2±{C^;^3K?/ h8 5. 8 9*7^^L, •ilJ6gc7 3 

^^e><o± 1 jfciHi^3fef4. ^ti^n^^u 8 0, 8 1 jid 

^;^7K-;/h86, 9 0?rf^^ig-rS„ S7t^7 5~8 2y5i 
e><^m;^»^-?-n^'tLV 7 5~V8 2T'^lpi-i:, 
:&;^ia^-§-f±4^t^3l<07-=i— fejtii?, (V7 5+V 

7 8) - (V76+V77) (DmW-^^hmhn. 

^ ^M{t-^{4<&^(7):7°5/ i/^ J; (? , v 7 9 - v 

8 0(Dj!SS;5>t»t;}x-5„ ^fc, t'^' ^ ©S^jf^ 
tt. V8 1 +V8 2(^?ga?d»P,#P>ix5„ 

[ 0 0 3 3 1 HI 6 (c, 7t:^p^(D7t---s/ v'mm.(ommm 

3te^W^9 2, -^-f ^'ciT'yXAg 3, 9 4SrilXijiftLfc 
^•^5'^— v*9 5i:, /n's/^— v'g SW^^tCi;^-!— ih9 
8 ^»^X'S:lt f>tbfc{i7t141sl5f*&^- 9 6, * n A 
ytmm^9 7A>bm^^iX^o M^ttlHl*T^^^9 614, 
El 1 3 {ei^-TMJtttJJ^ o ^ 7 J^%^m=i- 6 5 i: . 

if 9 l*»^©ffi*t3t{4, *:Di5^9A3t^^^9 7%*f)8 
0 Vo-is^mm L, ffi^tttlEJlff^^^ 9 6 {c^Tt i: LT Att 
L, J^9 0%/j5iSiilLTx-i'^i?|;i|S);O^P„ 'f'<:^^t^ 
h(OKt^%<0 b S*^5^<D*f| 8 % <!; M^^t^^^cD*^ 
8 0 %{4^S3t^±IEl^fl&^^ 9 6 1 JSfeig^TJti: LTHIiJf 
+ 155clHlJf3t»4-^-1't5'D:7'yXA9 3, -IJSfclH] 



(8) 

tlT7t{4-^^ n XA 9 4 ?r^.tT3fe«^taS9 2 T-S: 
*^H5„ f3tfig5i-Wi^9 0%(4^i^ttlH]Sf*&^ 

9 6^SiSLT*o;>'7A3te^5g^9 7{CAltL, ±1 
^WSr%h \.xm 1 6%;iS|Hl^$H-C*^^a§g9 2T-S 
7fe^fL5„ if 9 1 0^;^ffl|g9 2--«D||^J^ 
^141119 i:l^«-t?fe5„ 

[00341 017 (a) IC{i3tttlHl^*&^96, Hi 
7 (b) {;i*a^7A3fe^^^9 7©Tg^i^(^y-?^>^ 
^^^^^^*-t-<, ii7tttlHl$lTt&^^ 9 6 ojt^W 9 9 (4. ^t^ 
10 ^{^^u— tf 9 i;6^p>(D(±itt7t<^ii3fe:;&[S]tSii:)tc;&io]ic 

{+ia{;i(73;j^^-?^>-^;tL, Eoro^J^l 0 0~1 O 3»C 

|H]*T*&^ 9 6 <Oigig^(4ffii^ 1 0 0 ~ 1 0 3 cof^lfiJtr j® 
19 , M3t'l4lHliff*&^ 9 6C0± 1 5S)cliIJf3tJ4ffi*^l 0 0~ 

1 0 3co^?f|5^5riiS„ A )t^^^^ 9 7(75^*^1 

00, 1 0 1 f4:^:7T^ ->;=?.o(^'il->R^<^^^^>-^^ 
L, + 12>:lHllff^i::^LT(4[f!iU>'X, - 1 !!ic[H]Jff^{;i 

20 [0 0 3 5] mi 8{e:-V'1':J'n7°yXA9 30«lg:5-^ 
-r„ n v^y XA 9 3{4, HoO;^f7;=<-<^7'n 

^K«#:#SK1 0 7, 1 0 8?:^LTI£t>-a-4:>*fct 
<^r-fc5o A#t3t 10 4 P{S^^:»-{4f|««:#^M 1 

0 7 tr(5(?^^(' jgil LTSil^t 1 0 5 t •? , AM^ 

10 4 <0 S(13fe)ES;5>»4Sim#S|g 10 7, \Q^X- 
m'S.\t%'^\Z.^^fi,XmM% \ 06i:/i-5„ -7^^n 
7'y XA9 4<^)#|^tl^^T-*>5o HI 9tC, 3t^mS 

?r*-t-o ffi^ttlH]W*&^^9 6/6»?>0+ 1 2>:[5]pT7feJ4, 
30 -ri5'u>^yXA9 3Srt^^^i:LTSi®^i:SM5fe{-^ 
St^lx, ]Sii7tt4S:Jfelfi5 1 0 9±|C3fe^jK-;/ M 2 3, 
Slt7fei4g3t?a5 1 1 OJttrjti^TK?/ b 1 2 4 ?r-?:tt-?:*tl- 
Wyl^-r^. *fc, {i?fettlHl|fT*&^9 6d-e.W- 1?>cIh1Jt 
*(4, •7-<^'n:ryXA9 4Sr:^^^i:Lr]g®^i:S 
*f3t(-:»'«l^tv, Sii^fiS^gei I iJije:)^;^;^^^ h 
12 5, SW*(4S^gpi 1 2±(^3t^#5' M 2 6?r 

«10 0, 1 0 1 H!Jc|ilST3tJ4, 35>f!l**vfc 

S^tlFPl 13—11 5 Ji{o:^-^x^^tt3t;=!./Jfs/ h 1 2 7, 

1 2 8?r?^j?gL, ^JSKl O 0, 1 0 i 1 )!)ciaiff 
5t(4, 3 5)-W$H/cS5tSl51 16—11 8±(c^n^tt 
3t^5K:j' M 2 9, 13 O^m^-t^, S^lSSl 1 3~ 
1 1 5i-iM^.^.(Dm^iCUmL,XtS^ . Si^Ul 1 6~ 
1 1 8^4^7t-^(OBuA■|i{>i:gLTV^^,„ 

A3fe#*^ 9 7 (O^IS 1 0 2 d^e5(D± 1 2)c[5]Jr3tf4, ^ 
n^'nS^gP 119, 12 2±{C5t;^5K.x M 3 1 , 1 
3 3<^?fML, ffl:®l O 3;6^t<D± 12is:|HlJ»f^(4, "tfl 
•e*tS^Sei2 0, 1 2 l±(C3¥;><iJK^ M 3 2, 13 
4^?^^-t-5o S3t^l 0 9~1 2 2t^h<omtsi:^itl 
so ^ttVl 0 9~V1 2 2T*aSi:)i-i:, 
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^\±^A^(Dy^-^s^y xm\^i.'o. (V113+V1 

15+yil7) - (V114+V116H-V118) 

yyi'ffilCj;"?. (V 1 1 9 + V 1 2 2) - (V 1 2 0 + 
VI 2 1) Oi^m-t^h%hi\^^o ^tc. 'f^y^^<on± 
ft#ii. (VI 0 9+V 1 1 1) - (VI 1 0+Vl 1 

2) (o?s»*^e>#fcii5„ 

[0 0 3 6] El 1 ioXxfm4iC7ji-r:^mm<o^^y r& 

[0 0 3 71 [mE.<DmMmi m 2 o i^. :^?^m<D^^ 
■rs^ai3fe#*A5rti£$ttTv^2>o if 1 3 5 

C0i^4li6 3 5 nm. ^v=^— /H 3 ertW^^^l^— 
ifOjSftd? 8 5 nm-CfcSo i^A:7^'/W^ 1 3 7tt. 
Kft6 3 5nm(DP<i3fe*tS{^^^(J:Siii$-ti:, &«6 
3 5 nmCOSM3t*3J;t/Jgtft7 8 5 n mC07t^ia»J^± 
IcSM^-frSflStSr-f-'So l/4iSft«.l 3 8iiJS:g:6 
3 5 nm(e:>ctL-CSiiS:tf ^tLTV^S, 
[0 0 3 8] **firv-1f 1 3 5d>e>«m«3ttt> iK« 
^-r/V;? 1 3 7(CPiS3tt LTAWLTikTgjgL. 

7±jcm^$n5„ 7*-b»SM^tt*f 

4&*;Ki 3 sx'Fim^i^h&Bmm^^^^ti. =■ y 

>-^'U'i'X4{CJm7fet LTAM-rSo =iy;^-i?l/ 
iyX4(Dl^mi. Wi^y^/V9\ 3 7JCSffi3tt LT 
AltLT^TSW^tt. ^v'^-zH 3 8l^W^^tbJt^ 
^T-g^^tt5„ ^v'^-zH 3 8[^(^#-«<*:u 

— ifd^e><^{i3l*^ttigt*7-c^u^ 1 3 7T-SI^$tv. = 
V y^—^^^^^A-^mritit^fl. l/4&ft«13 8 

^5lcAlt-r5„ *o^/7A5t^^^^5<^- l?klHli(T3t 
fi^ftTttUT^fi^V'VXeicAW-L.. 2 
mm<OT'-f ^^^^ 8±tC^)fe^jx6o X>f 8 A^-bOS 

^^p^:f-5(CAW-r?>o ^nr^'-^A^t^m^^-SO- 1 
iHllfT^li, l/4iSft*Sl 3 8T-+tn{i)fe*^e>Sii<7?+tn 
dJtlC^lfe^Jx, =i!J;<-^'^:^X4lcWT3ti:LTA 
Wi-'5. =• U ^— U'>'X4 WS§ai3tli&«7^/i-^' 1 
3 7-rSM^ix, ^v?^-/H 3 6 l^ro.^tB3t¥mT-S 



i5 

^fi. mi 2{c^-t-^v=^— /KDfli^Kj5^e>i/4as^*« 

[00 3 91 [»E©*56«»J] m 2 1 (C, *:^ig<03fe-^ 

-r-S^ttl^^^ASf^illE^ixTV'So ^^^^ix-zn 3 91^ 
(D^mt^ !f Oj^Sli 6 3 5 n m, 1F 1 4 

0OjSft{47 8 5 nmX-fea., jgt*7 /P^' 1 4 1 (4. 
3 5 nm(D7tioj;TJig^ft7 8 5 n mO PM^t^iS 
'0 i^^±l,cmm^'±. 26ft 7 8 5 nmro Sil?t?rJSt?^^ 

l/4S?«Sl 4 2fi«ES7 

8 5 nm(C*f LT*ja^f+$tvTV^5o 
[0 0 4 0] /H 3 9l^<D^^#:W'—!fd^e)0 

ailt3t«i6*7-f/v^ 1 4 1 SrSilb, =i!;p«— ^'i^i^ 
X 4 -C-¥^f 3t{b ^tl. 1/4 1 4 2 T-!im<i Jfe*- 

Ui^XetdAitb. SSSE^O. 6mm<Dx-<;^^ 7-± 
»C*3t$tu5o 7>5^f>roRlt3ttt*r#)^VX6 

5. 7j>a^7A3t#^^^5(D^ii^ttt., 1/4S[*«1 

4 2 t?tgHffi^d^^sij©«n<g3t{c^^$n. = y ^ - 

^w:^X4tc¥tT^i:LTAWi-5o ay^-^^u-vx 
4(Djgil7fe(4J6ft>'^'/i'^ 14 1 5rSiiiL. ^i?^— 
1 3 9rt(D:giaj^#^T'S7t$tl-6o 
[004 1] -5^. il£:^(l:U'-if 1 4 Od^P>roWM* 
{4, 1 4 HCSilTfei: bTAMUT^TS 

ft«i 4 2T•iill^l^^^e>R{i3t^-^^^^^T*^i/7 

30 3.3t^*^5tcAMi-5„ :^o^7A^^^^5«0-l 
»c[Hl^^li^»3t LT*f!^ 1/ ^^X 6 (cAlt 
$1. 2mm(D7^^';^i? 8_h(C^7t^ix5o T^-f^^ 8 
A^t)<OS#t7t»>!*ifeL'^'X6^jS6|p]#(w3tiiL. 
a^^7-t.^^5g^5{CAlti-5, *ni5^7A5t#^^-5 
l/4i6««l 4 2T-Rii3t*^t.ii: 
^mi-^^^n. ay 7<-i5'l/:/X4{rW?fei:LT 

Ait-rSo 3y^-i5'^>'X4(ogiS3ti4. iSft^^yw 

^14 1 tcpfi^i: LTAftLT^T]®aL, ^S^a— 
-'H 3 9l^(^^ll3^¥»T'S^$n5. 

tL?>„ ^v^3.-/H 3 9 0#|fiKt4, mi 2K7f^-r^i>^ 
— /K^«fifeA» 1 / 4 S*« 6 6 Sr^5fe Lfc O-efo 

•So 

[0 0 4 2] 112 0*3j;u:|212 Hc^-f 

-if Srffl V ^fcfll^ t Hftg-efcS, 
so [ 0 0 4 3 1 
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3fe#^^^#b. -;fycO^#f!t:i— Hfd^P,(li*fLfc*n 
%^mi-(r>^- 1 i!>c[H]i(T3t^ fc(4- 1 !«>:|5]JfT^^fflv^T- 

i t/± 1 i!fc|l]*T5»*tt AW7fe(©jSS [--fe^ L T U ^ S 
fc*. — *<Oi|^^fr^— !f(^&«(C^LT»41 0 0%tc 10 

ilt^f^U—f^cDj^ft^r? 8 5 nmlCi-?,r tlci 9. ii 
mill KS^«(D||-(7)*Jg^co1gfig?r 

tiii2] :^^m<D%^y vmm.o:>m—<Dmmm\^m^-'^ 
[1116 1 :^W^<D%-^y Y^m.(D%—<n%wmz.m\'^'^ 

?^ffi€r*-rill-Cfc-5. 40 

[01 01 -^^mnib^y Ymm.<o%mm.f^\,^^m^ 
[Hill ^mmnit^v KilS(osg^E^J{cffl^,^^,lll8 

[IHl 2 1 *^BJ©7fe--s' KS«<0|life^J?rieiE§^Ox 

[0131 :^?^m<D^^y Ymm:<r)mmmi:im\'^?>m i so 



75 

«it**i-|llT'$>?>o 

[m 1 4 1 ^^i^o^fe'^y KSistoms^iyicffivsBi i 
[Hi 51 :^^m(o^^y Ymm<nmmmcm^?>mi 

[Bl 6 1 *^BJ07fe--s/ KSIBc»^:tef!)^»i^Sco3fe 
[Ell 71 *^0J(D5fe--s/ Kilgt^Hife^ajfcifflVN^Illl 
[Hi 8 1 *^?g<^3t^y KSawHJfe^sjtcffiv^SIH 1 

-ruiT'fcSo 

[HI 91 K^a<03IIS^J{c:ffliNS|l|i 

[0 2 01 ^^I^O^-^s/ K^«omH(O^Ji^J<D«fig 

[H 2 11 :^^m<D^^-y KSg(7>MEgc73||Jfe«lS(D«fig 

[1112 21 t^3fe©^-^2/ KStt(0«fig^^-t-|llTfe5o 
[1112 31 t¥Jl5(^3t'-.-> K^BJcfflv^SJi^tJiJ'^AJt^ 

[1112 4 1 mmcDyt^y K^S{CffiV>5*0^7A3t^ 

*^roSlr®ll|-efe-5o 

1, 2 /V 

3 J^ft^w/u^ 

4 ^il!^— ^W>'X 

5 *ni^7A3t^3g^ 

6 ^J-^Ui^X 
7, 8 ^-iy-^ 

9 >tf5^»« 

10 S i O2 
11-13 

1 4 

15~17 W$. 

18 *D^^7A3t^^^ 

1 9 jFj-'feV-^X 

2 0 ;^f7^S« 
2 1 S i O2 

2 2 ~ 2 4 mW. 
2 5 ;;y7><.S« 
2 6—28 

2 9 iSS^w-zW^M 

3 0 ^ii:=tgtt«M 
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3 1.32 Alt^ 

3 3 ^Szy^/^^^ 

3 4-36 mnw^mm 

3 7 ^^^U-if 
3 8 TfeMffiS 

3 9 

4 0 lHlllf*&^ 
4 1 

4 2 

4 3 M—Viy'^^ 
4 4 ^ 7 — 
4 5 mML 

4 6-55 

5 6-6 1 

6 2 - ^^flci^-if 
6 3 %^\^^ 

6 4 y^^/^r-i/ 

6 5 M'jt^^-^^y^^^mf' 

6 6 1/4 2^:^® 

6 7 ^'^AStK 

6 8 :/nh>-^^ffi« 

6 9 mi^^mm 

7 0-7 3 

7 4 Tfe^W 

7 5-8 2 S3t^ 

8 3 — 9 0 

9 1 ^^flcu^if 

[1211 
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9 2 Tfe^ttti^ 

9 3.9 4 -^-f :i^.n:7fy 

9 5 /N-jy^^-v? 

9 6 {l7fe14lH]tPf*&^. 

9 7 :?J^u>:^5i:;^i^^^ 
9 8 

9 9 Jfe^iS • 

10 0-103 ' 

10 4 
10 10 5 g|iS3t 
1 0 6 

1 0 7. 1 0 8 mnw^mm 

1 0 9—1 2 2 g3felFB 
1 2 3—1 34 ^t^^^K^' h 

135 ^mi^^-^ 

13 6 ^v?^— /V 

13 7 2Sft7>f/V>5? 

13 8 1/4ISS4K 

13 9 ^v?:=L— 

20 1 4 0 if 

14 1 i&^y^yi^^ 

142 1/4&SS 

143 ^^ffci^-if 
14 4 y^—y ^ y — 
145 vi^ti^^i^7t#m-¥- 
14 6 BOl-'VX 

1 4 7 3fe:^mS 
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